Abstract-By every new day alternative technologies are being developed which in turn are helping to increase the speed of trains. Indian Railways aims to increase the speed of its passenger trains to 140-180 km/h on conventional tracks. Thus it can be seen from the trending aspects of railways that they are primarily focusing on increasing the speed rather than the SAFETY of the passengers. The primary focus should be the safety of passengers. Generally it is seen that when a train compartment catches fire due to any reason it's not easy to detect the fire initially and react to it. Due to which train does not stop instantly, which results in casualties and heavy damage to train. The objective of this paper is to design an Automatic Fire initiated braking and alert system for trains. This system consists a microcontroller, motor, fire and smoke sensor, alarm, and alert system. This paper proposes an embedded system that will be used to alert people so that life as well as the damage can be minimized. If the train coach catches fire, the smoke sensor will sense it and send a signal to the microcontroller. This microcontroller activates the motor to pull the chain and also activates an emergency alert system which sends an alert message to the train driver and guard room and activates the alarm. If the chain system to stop the train does not work properly, then even in that case, this system is very effective. So this system is useful to protect precious lives of passengers and minimize the heavy damages due to the fire accidents.
I. INTRODUCTION
Accidents which include fire are one of the most dangerous incidents possible in trains. The rapid detection of a fire and its control can save several lives, thousands of injuries, and millions of rupees in property loss.The purpose of this paper to propose an 'Automatic Fire-Initiated Braking System and Alert System' is to detect an occurrence, alert the control panel and proper authorities, and notify the occupants to take action and make the train to stop instantaneously. As per the present braking system used in Indian trains, it can be stopped either by the driver by applying brakes or in case of emergency the passenger by pulling the chain. There are mostly two types of braking system on which Indian trains are operated: (i). Vacuum brakes.
(ii). Compressed air brakes.
Vacuum Brakes:
The vacuum brake system derives its brake force from the atmospheric pressure acting on the lower side of the piston in the vacuum brake cylinder while a vacuum is maintained above the piston. The vacuum is created in the train pipe and the vacuum cylinder by the eject or exhauster mounted on the locomotive [1] .
Compressed Air Braking System:
It consists of a reservoir of compressed air, a brake cylinder, compressed air pipe, a valve, spring, piston and a piston rod. The piston is connected to brake pipe through rod and lever. The brakes are kept 'off' position by means of springs provided for this purpose. While applying brakes, compressed air is allowed to enter into the brakecylinder through air pipe and valve, which presses the piston against the spring [2].
Fig01. Compressed air braking systems used by trains in present time
The compressed air in the tank is used for obtaining brake application. The brake pipe and feed pipe run throughout the length of the coach. Hose couplings is used to couple brake pipe and feed pipe on consecutive coaches in the train that forms a continuous air passage from the locomotive engine to the rear end of the train. The compressed air is supplied to the brake pipe and feed pipe from the locomotive. The amount of braking force depends on corresponding reduction of pressure in brake pipe [3] . The force with which the brake is applied depend on the quantity of compressed air allowed to enter the cylinder A valve present at the inlet of brake cylinder controls the flow of air into it. The brakes are released by exhausting the air. The piston as well as the brakes returns to its original place under the influence of spring force on exhausting air. The compressed air is used at about 5.5kg/cm 2 . Compressed air brakes are advantageous to vacuum brakes as compressed air can easily be stored and released for instant action where as vacuum is to be created by the pump in vacuum brakes.
II. DESIGN OF THE A.F.I.B.S.A.S The proposed design of embedded system based fire alert and braking system is described. When there is an ignition in train, the fire sensor (four sensors per coach) present near to the ignition point detects the smoke as well as the heat produced during the fire and activates the fire alarm. There is a microcontroller interfaced with the fire sensor that activates the motor which pulls the chain and activates the alarm. Pulling of the chain tends to stop the train and the alarm alerts the passengers so that they can evacuate the train quickly. System also activates an emergency alert system which sends an alert message to the train driver and guard room, if the chain system that stops the train does not work properly. So this system is useful to protect precious lives of passengers and minimize the damages due to the fire accidents. A.F.I.B.S.A.S (Automatic Fire-Initiated Braking System and Alert System) is a Real Time Embedded system implying computations not only depends on the accuracy of the result, but also on the time when the result is produced. This implies that a late is a wrong answer [06].
Features of Embedded Systems: (01).Multiple operations can be performed using single chip (02).Automatic. (03).Compact and Faster
Components of Embedded System: (01).Hardware specifically built for that application (02).User interface like push buttons, LCD, numeric displays
This 'Automatic Fire-Initiated Braking System and Alert System' system contains one microcontroller, 4 fire sensors, three buzzer alarms, one geared motor, a DC power supply and one L293D IC. Description of these parts is given below.
Fig02. Block Diagram of Fire initiated braking and alert system
Fig03. Schematic Diagram of Fire initiated braking and alert system [i] . Microcontroller (ATMEGA16): The microcontroller acts as the brain of the system and stimulates the whole process. It receives the signal from the sensors and activates the alerts system and as well as the motor braking system. In AFIBAS we are using ATMEGA 16 microcontroller which executes instructions in a single clock cycle, the device achieves throughputs approaching 1MIPS per MHz, balancing power consumption and processing speed.
[
ii]. Motor Driver IC (L293D):
Motor driver is a current amplifier which takes a lowcurrent signal from the microcontroller and gives out a proportionally higher current signal which is used to control and drive a Motor. Fire sensor is an essential part of this system. It senses fire and sends signal to the microcontroller then microcontroller further activates communication system, Alarm and Braking system. Fire detectors are designed to respond at an early stage to one more of the four major characteristics of combustion, heat, smoke, flame or gas. No single type of detector is suitable for all types of premises or fires. Refer to the [3] . In this project we are using 'MQ2 MQ-2 Smoke Gas LPG Butane Hydrogen Gas Sensor Detector Module' the Electrical Properties of this sensor are: [vi]. Embedded C The programming language which is used in this paper I embedded C.C language has become the language of embedded programmers. The C language has become so popular, because successful development is so frequently about selecting the best language for a given project; it is the one language that has proven itself appropriate for both 8-bit and 64-bit processors. C has the benefit of processor independence, which allows programmers to concentrate on algorithms and applications, rather than on the details of a particular architecture. C gives embedded programmers an extraordinary degree of direct hardware control without sacrificing the benefits of high-level languages. Embedded C is a set of language extensions for the c programming language by the C standards committee. It introduces a number of features not available in normal C and basic I/O hardware addressing. It is having the declaration of microcontroller registers and special function as header files, we can include these files to make easy implementation. Embedded C has same flow and programming methodology as C. It has unlimited number of source files, mixed C and assembler programming [7] .
III. WORKING OF THE A.F.I.B.S.A.S
In modern trains, as soon as passenger pulls chain, the vent locks the air in the braking system and the pipe gets open, resulting in pressure dropping significantly. But it has a drawback that it takes little time to stop the train. During fire accident every single second is important to save lives. Fire Initiated braking and alert system overcome this drawback it saves time and lives both. If the train coach catches fire, the smoke sensor will sense it and send a signal to the microcontroller. This microcontroller activates an emergency alert system which sends an alert message to the train driver and Guard room and activates the alarm. Microcontroller also activates the motor to pull the chain. Pulling the chain, results tightening of the block-piston assembly below the coach(s) then start pressing the brake shoes on the wheels of the entire train. This process happens over a period of 01.00 to 01.50 minutes on a train that is running at 110km/hr. The driver also gets to see the air pressure drop in his gauge (earlier locomotives had vacuum gauge) and the driver then uses his own engineering skills and helps the train stop comfortably. The guard's compartment also has the air pressure gauge which gives him an indication. As soon as there is pressure drop, the driver whistles in "two short one long" mode to indicate to the guard and the train TTEs that there has been AC(alarm chain) pulling.
The Working of A.F.I.B.A.S system can be understood in following three steps:
Step01. Fire on train coach is sensed by fire and smoke sensor.
Step02.
Sensor sends a signal to microcontroller AT Mega-16.
Step03.
Microcontroller sends a signal to the communication system, alarm, and side by side it will also activate alarm system and motor to pull the chain.
IV. SIMULATIONS AND RESULTS
The simulation results of the A.F.I.B.S.A.S (Automatic Fire-Initiated Braking System and Alert System) are given below.
Simulation No.01:
In Fig.05 when no sensor (in figure sensors are shown as switches) is activate then there will be no changes in output voltage circuit as shown below it will remain zero.
Simulation No.02:
In Fig.06 when only one sensor is activated then all the LEDs start lightening and side by side motor starts rotating. Motor will pull the chain and LEDs will indicate to passenger, driver and guard to alert. The output voltage will be differ (not zero).
Simulation No.03:
In Fig.07 when all the sensors are activated then all the LEDs start lightening and side by side motor starts rotating. Motor will pull the chain and LEDs will indicate to passenger, driver and guard to alert. The output voltage will be differ (not zero same as simulation no 02). V. LIMITATION Although this 'Automatic Fire-Initiated Braking System and Alert System' has an excellent capabilities to save lives and prevent fire and to expend but it has some limitations such as. 01. This is an automatic fire initiated fire alert system not fire extinguishing system. 02. We can stop train abruptly using this mechanism but can't evacuate the passengers.
VI. CONCLUSION
The paper concentrates on the use of a controlled system that saves life and the public property (train) during fires in train. The main focus of the paper is to apply the brakes to stop the train as soon as the fire is detected and send signals to driver and the guard so that they can take the necessary measures. It also activates the alarm so that the passengers can evacuate the place before the fire spreads. The speed of fire spread also gets reduced as the train is stationary which is the main advantage over the today used trains in India. It has limitations such as it is a fire detection system not a fire extinguishing system still it is better in saving the precious lives of the people than the present day used trains. Future scope of this paper is used to control the loss during fire accidents in train and evacuating the accidental Rail. We believe that success depends on both the Indian Railways and the Passengers working together to achieve the common goal i.e. SAFETY FIRST VII. REFERENCE
